Gonadotropin-releasing hormone induces classical meiotic maturation in subpopulations of atretic preantral follicles.
GnRH has been shown to induce premature meiotic maturation in preantral follicles of the immature estrogen-primed hypophysectomized rat. As these animals are free of circulating gonadotropins and contain large numbers of full-grown oocytes in preantral follicles, we have investigated this model to determine its usefulness in studying meiotic maturation. We show that a maximum dose of the agonist D-Trp6,Pro9,Net-LRF (GnRH-a) induces approximately 25% of full grown oocytes to resume meiosis within a 12-h period. This response is dose dependent (ED50 = 0.24 microgram/rat) and specific for GnRH-a. GnRH-a stimulates germinal vesicle breakdown and first polar body formation within 2 and 8 h, respectively. More than 75% of those oocytes that initiate meiotic maturation reach metaphase II by 15 h. This effect of GnRH parallels the time course of physiological meiotic maturation triggered by LH as well as that of oocytes maturing spontaneously in vitro. Oocytes in primordial and primary follicles do not respond to GnRH. The majority of affected follicles are small tertiary follicles (200-400 micron in diameter) and show signs of atresia. This atresia is not caused by GnRH-a and does not, in itself, result in meiotic maturation, but appears to confer susceptibility to GnRH-a-induced meiotic maturation. Our studies indicate that this animal model will be useful to elucidate further the mechanisms and requirements for meiotic maturation. It will also facilitate investigation of the role of atresia in the GnRH response of tertiary follicles and the issue of follicle heterogeneity within these animals.